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(54) Trolley 

(57) A trolley for use in locations such as a supermarket or warehouse has pairs of front and rear wheels disposed 
symmetrically on a chassis 1 1 relative to its longitudinal axis. The chassis incorporates: a guide wheel 34, located 
intermediate the front and rear wheels, adapted for ground engaging rotation about a horizontal lateral axis 35 which axis is 
disposed permanently at right angles to the longitudinal axis, the mounting for the guide wheel comprising a trailing arm 36 
with a leading end 38 mounted on the trolley and the trailing end 37 bearing the wheel, the trailing end of the arm to being 
displaceabte angularly about an axis parallel to the lateral axis 35; a spring 43 serving to bias the guide wheel, by way of the 
trailing arm, downwardly into engagement with the ground; and a raising means for the guide wheel in the form of a pivoted 
lever 48 which is engageabte by a cross member on a second trolley pushed into resting engagement with the first trolley 
(in direction 51 ) to raise the wheel 34 against the action of the spring 43. To enable the guide wheel to be lifted clear to 
negotiate an obstacle, a hand lever may be provided on the trolley, coupled to the mounting of the guide wheel. 




Fig 4 




TROLLEY 



This invention relates to a trolley. It is particularly concerned with a 
trolley of a general type extensively utilised in supermarkets, warehouses, 
airport termini and other locations for use and propulsion by pedestrians 
wishing to transfer loads such as purchases, luggage or equipment from one 
location to another. 

A typical general trolley of this type takes the form of a raised basket 
secured to a chassis which is supported by four wheels or castors. The 
basket is provided with a handle whereby the trolley can be propelled by the 
user. The basket is disposed at a height comparable with or greater than 
the spacing between the front or rear pair of wheels . This enables objects 
to be readily placed into and removed from the basket without the need for 
an excessive range of vertical movement by a user of average height. 
However the raised centre of gravity of a loaded trolley, for reasons which 
will be referred to later, can lead to handling difficulties. 

Another type of general trolley in widespread use comprises a load carrying 
platform mounted on a chassis and positioned closely above front and rear 
pairs of wheels . This low platform type of trolley is for use in builders 
suppliers and other locations involving the transport of bulky and /or heavy 
loads such as planks, pipes, sheets or rolls of material or bags of powdered 
or particulate material. A low platform for such loads enables the centre of 
gravity of the combined load and trolley to be maintained as low as possible. 



A typical general trolley, whether of the basket, low platform or some other 
type, has two front and two rear wheels. The disposition can be with the 
wheels at the corners of a rectangular pattern or with the normally leading 
pair mounted closer together than the rear pair. At least the rear wheels 
are generally mounted on offset trailing pivots so that in pushing the trolley 
forwardly the trailing pivots ensure their associated wheels swing into a 
trailing position relative to the direction of movement. A loaded trolley with 
a high centre of gravity can be difficult to push across a sloping floor. 
Under those conditions a resultant force acts to cause the trolley to crank 
about an axis perpendicular to the slope so that the trolley lies at an angle 
to the desired direction of travel if this is not down the slope. 
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Manoeuvering of the trolley in such circumstances can become difficult 
particularly for a user who is poorly co-ordinated, weak or infirm. The 
situation can be aggravated with an ill-maintained trolley which has at least 
one wheel which does not either readily rotate about its horizontal axes of 
symmetry or readily follow a trailing alignment when mounted for castor 
action . 

In my co-pending application 8810631.5 there is described a general trolley 
having a pair of front and a pair of rear wheels disposed symmetrically on a 
chassis relative to a longitudinal axis thereof characterised in that the 
chassis is also supported by a pair of wheels mounted intermediate the front 
and rear wheels for ground engaging rotation about a horizontal axis of 
symmetry which axis is disposed permanently at right angles to the 
longitudinal axis. By using a pair of fixed 'straight ahead 1 wheels the 
trolley, especially when loaded, runs much more readily in the chosen 
direction of travel regardless of the surface inclination. 

According to the present invention there is provided a trolley having a pair 
of front and a pair of rear wheels disposed symmetrically on a chassis 
relative to a longitudinal axis thereof for ground engaging rotation in a 
common plane characterised in that the chassis incorporates: 

a) a guide wheel located intermediate the front and rear wheels for 
ground engaging rotation about a horizontal lateral axis which axis is 
disposed at right angles to the longitudinal axis; 

b) a mounting for the guide wheel comprising an arm with an inboard end 
mounted on the trolley and an outboard end bearing the wheel; the 
mounting of the inboard end enabling the guide wheel to be displaced 
angularly about an axis parallel to the lateral axis; 

c) a resilient loading means acting between a stop and the mounting so as 
to resiliency bias the guide wheel, by way of the arm, downwardly 
into ground engagement in the common plane; and 

d) a raising means for the guide wheel acting by way of the arm such 
that, on the trolley being closely stacked with a similar trolley, the 
raising means causes the guide wheel to be raised out of ground 
engagement . 
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In a first preferred form of the present invention the arm is a trailing arm 
(relative to the normal direction of travel of the trolley) with the inboard 
end being the leading end of the arm and the outboard end the trailing end 
of the arm. 

In a second preferred form of the present invention or the first preferred 
form thereof the trolley incorporates manoeuvering means whereby the guide 
wheel can be raised out of the common plane to enable at least a part of the 
trolley to pivot laterally without restraint by the guide wheel . Typically the 
manoeuvering means is at least in part embodied by the raising means . 

In a third preferred form of the present invention or the first or second 
preferred forms thereof the trolley incorporates a load carrying platform 
disposed above the pairs of front and rear wheels by an amount comparable 
with or greater than the spacing of wheels in one or other pair. 

In a fourth preferred form of the present invention or the first or second 
preferred forms thereof the trolley incorporates a load carrying platform 
disposed above the pairs of front and rear wheels by an amount less than the 
least spacing of wheels in one or other pair. 

In a fifth preferred form of the present invention or any preceding 
preferred form thereof the mounting or an extension thereof incorporates a 
detent for locating the stop in a datum position so that in the event of the 
loading on the guide wheel exceeding a predetermined amount the detent acts 
to release the stop form locating the resilient means so that the guide wheel 
can rise out of ground engagement in the common plane. 

An exemplary embodiment of the invention will now be described with 
reference to the accompanying drawing of chassis for a supermarket trolley 
of which: 

Figure 1 is a perspective view of a first version ; 

Figure 2 is a plan view of the chassis shown in Figure 1 ; 

Figure 3 is a side view of a part of the trolley shown in Figures 1 and 

2, together with additional components not shown in those figures. 

Figure 4 is a perspective view of a alternative version of a trolley; and 

Figure 5 is a side view in the direction of arrow V of Figure 4 showing 
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components of Figure 4 in different relative positions to those shown in 
Figure 4. 

Figures 1 and 2 show chassis 11 and running gear of a supermarket trolley. 
The chassis has secured to it a basket and handle which, being of 
conventional type, are not further described. The chassis has a front 
transverse section 12 and side arms 13, 14 which are splayed outwardly so as 
to lie symmetrically on either side of axis 15. The normal path of travel of 
the trolley is in direction F. Rear end spacing 16 of side arms 13, 14 is 
greater than front end spacing 17. 

Front wheels 18, 19 are mounted in, respectively, carriers 18 A, 19 A for 
rotation about, respectively, individual horizontal axes 20, 21. The carriers 
18 A, 19A are adapted for castor action rotation about, respectively, vertical 
axes, 24, 25. 

Rear wheels 26, 27 are mounted in, respectively, carriers 26A, 27A for 
rotation about, respectively, individual horizontal axes 28, 29. The carriers 
26 A, 27 A are adapted for castor action rotation about, respectively, vertical 
axes 32, 33. 

The front wheels 18, 19 and the rear wheels 26, 27 are located for ground 
engaging rotation in a common plane represented by the ground over which 
the trolley passes . 

Guide wheel 34 is mounted for rotation about horizontal axis 35 on a trailing 
arm 36. The wheel 34 is located on trailing end 37 of the arm 36 whose 
leading end 38 is pivotably attached to a first cross-member 39 so as to be 
rotatable about horizontal axis 40 parallel to axis 35. 

A second cross-member 41 is secured to the chassis behind first cross- 
member 39. Figure 3 shows the second cross-member 41 on which is mounted 
a retainer 42 for one end of a compression spring 43 whose other end seats 
on an intermediate section 44 of trailing arm 36 between its trailing end 37 
and leading end 38. The spring 43 is mounted on a centre post 45 secured 
to the section 44 which post serves to resist lateral distortion of the spring 
43 whatever its degree of expansion or compression. The spring 43 causes 
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the guide wheel 34 to be resiliently loaded to ensure fractional contact 
between the wheel 34 and the ground over which it passes regardless of the 
load carried by the trolley. The guide wheel is normally intended for 
ground engagement in the common plane of the front and rear wheels as 
mentioned earlier. 

The linkage between wheel 34 and remainder of the chassis 11 ensures that 
while the wheel 34 can readily rotate about axis 35 it resists any attempt to 
move it in any other direction. This contrasts with the remaining wheels 18, 
19, 26, 27 which in addition to rolling about their horizontal axes 
(respectively axes 20, 21, 28, 29) can freely pivot about vertical castor axes 
(respectively axes 24, 25, 32, 33). 

The guide wheel 34 is disposed on the chassis 11 to lie approximately midway 
between the front and rear wheels at a point approximately beneath the 
centre of gravity of the trolley which tends to have the same horizontal 
location whether the trolley is empty or when uniformly loaded. The basket 
is located on the chassis some way above the ground plane on which wheels 
18, 19, 26, 27 roll. 

With the trolley loaded and pushed in the direction of arrow F the guide 
wheel 34 serves to resist lateral movement of the trolley. To turn the trolley 
to the left (as seen in Figure 2) the handle of the trolley while continuing to 
be pushed is drawn appropriately to the right as shown by arrow 46 so 
causing a moment of force to act made up of the force applied to the handle 
and the distance between the handle and the vertical axis of the guide wheel 
34. Given the steering action referred to the carriers 18A, 19A, 26A, 27A 
take up positions as shown so that their associated wheels follow the 
required track while providing support for the trolley. The guide wheel 34 
is located at the approximate centre of the trolley so that when the trolley is 
rotated about a vertical axis the guide wheel will serve as a pivot centre for 
the turning trolley. 

Once travelling forwardly in a straight line again the fixed tracking effect of 
the guide wheel 34 ensures that any tendency on the part of trolley chassis 
to drift sideways is resisted by the contact between wheel 34 and the 
ground. Such drifting can arise with a heavily loaded trolley in passing 
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over an inclined floor or with one or more non-compliant wheel carriers. 

In the event the trolley is located close to an obstacle parallel to the 
longitudinal axis of the trolley the guide wheel would act to resist an attempt 
by a user to readily manoeuver away from the obstacle. To enable the guide 
wheel to be lifted clear of the ground a manoeuvering means is provided 
embodied by a hand lever on the trolley coupled to the mount for the guide 
wheel so that on operating the hand lever the guide wheel is raised from out 
of the common plane and in particular out of ground engagement. Release of 
the hand lever once clear of the obstacle results in the guide wheel dropping 
back in the common plane to re-engage with the ground. 

A stability problem can arise when the trolley ceases to be supported, as it 
normally is , in the common plane on a quadrangular layout of four wheels 
namely front wheels 18, 19 and rear wheels 26, 27. The situation can arise 
where the trolley is supported in the common plane on a triangular layout 
made up of the guide wheel 34 and either of the front or the rear wheel 
pairs . Such a triangular layout can arise for example when the trolley is 
pushed over say a kerb. Once the front wheels no longer support the 
trolley the weight of the trolley will be supported by the guide wheel 34 and 
the two rear wheels 21, 27. Until the guide wheel has also passed over the 
kerb edge the trolley wheels cannot be restored to the normal quadrangular 
arrangement in the common plane. However on the guide wheel reaching and 
passing over the kerb edge the front of the trolley will drop and the forces 
arising on the guide wheel hitting the ground and supporting the trolley can 
result in an un-uniformly loaded trolley tipping sideways to an extent that 
even though a front wheel contacts the ground the trolley is nevertheless 
overset . 

Figures 4 and 5 show an arrangement for a trolley of a type similar to that 
described in connection with Figures 1 to 3 but further adapted so as to 
increase stability. Components appearing in both figures are identified by 
the same reference character even though there may be a change in their 
relative position between the figures. 

The Figures 4 and 5 shows a similar region of a trolley to that shown in 
Figure 3. 
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Guide wheel G is mounted at one end 51 of a trailing arm 52 which is 
pivotably mounted by way of an integral sleeve 53 about axis A of a cross - 
member 54 secured to lower longitudinal side member 55 of a supermarket 
trolley chassis . The trolley normally travels forwardly in the direction of 
arrow F. Extending upwardly from lower side member 55 to upper side 
member 56 is a block 57 on which is pivotably mounted on pivot 58 one end of 
a link 59. End 60 of link 59 has secured to it one end of a floating cross 
member 61 whose other end is mounted in a similar way on a link on the 
other side of the trolley. 

Arms 62, 63 are mounted at their leading ends respectively ends 64, 65, by 
sleeves on cross member 54 for rotation about axis A. Trailing ends of the 
arms 62, 63 are secured to block 66 which has an upper face 67, a bottom 
face 68 and a bore 69 extending through it. 

Trailing arm 52 has mounted on it a pillar 70 which has an angled top face 
71. The pillar 70 has mounted around it a compression spring 72. 

In the working position shown in Figure 4 the floating cross member 61 is 
located with link 59 vertical and the cross member 61 seats on top face 67 of 
the block 66 and serves as a detent serving to locate the block 66 vertically 
against the loading provided by the action of the upper end of spring 72 
acting on lower face 68 of the block which serves as a stop for that end of 
the spring 72. In this position the angled top face 71 of the pillar 70 lies 
wholly within the bore 69 and the rate of the spring 72 is chosen so that 
with a loaded trolley running over a smooth horizontal surface the spring is 
not wholly compressed. 

In the event that the guide wheel G is subjected to a shock load (as for 
example while supporting the weight of the trolley independently of the front 
wheels and falling from a kerb edge onto a lower surface level) the spring 72 
permits a degree of upward movement of the trailing arm 52 until the spring 
coils close. At this point the top of the pillar 70 rises above the upper face 
67 of the block 66 until the angled top face 71 strikes the floating cross 
member 61 which is thereby cammed backwardly about pivot 58 so that the 
cross member 61 no longer acts as a detent acting on upper face 67 to limit 
vertical movement of the block 66 which can consequently rise pivoting by 
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way of arms 62, 63 about axis A. As a result the guide wheel G no longer 
serves to support the weight of the trolley but merely retracts under the 
load of the trolley and tilts about the rear wheels until the weight of the 
front part of the trolley is supported by the front wheels. 

This stabilising effect is also applicable in reverse that is to say when the 
trolley is drawn over a kerb leaving the trolley supported by the front 
wheels and, at least initially, by the guide wheel. The same sequence of 
events occurs as described earlier but with references to the rear wheels 
and front wheels interchanged. 

While the specific embodiment described in connection with Figures 1 to 3 and 
Figures 4 to 5 refer to a supermarket trolley it will be readily apparent that 
the invention is applicable to a wide range of trolleys intended for different 
types of load. For particular types of load the proportions of the trolley can 
be adapted to optimize the ability of the trolley to support the load in the 
most effective manner which enables a guide wheel corresponding to wheel 34 
or G to function in the manner previously described. Thus while a 
supermarket trolley is concerned with carrying a sometimes substantial load 
of small and medium size goods a trolley for carrying sheets or lengths of 
timber or wood or sheets or bars of metal or plastic material or pipework 
involves the provision of stable transport for unwieldy material. A trolley 
for this purpose is readily constructed according to the invention and 
includes a load carrying platform as close to the wheels as possible to keep 
the centre of gravity of a loaded trolley as low as possible. 

A supermarket trolley can incorporate features to enable a number of such 
trolleys to be pushed together for nesting so providing for a reduced 
parking length for the nested trolleys. Apart from the tapered view in plan 
the rear end of each trolley is adapted to receive the front end of another 
by having a folding basket section which is raised out of the way as the 
front of the rear trolley is pushed into the rear of the front trolley. Such 
stacks are frequently subject to movement as a unit typically when individual 
trolleys are recovered from locations all around the market or in service 
areas for it such as a car park. In such cases there arises a need to be able 
to direct the stack so that it can be steered back to a storage location. 
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This can be undertaken, albeit with the application of substantial physical 
effort, with conventional trolleys. However in the case of trolleys 
according to the present invention guide wheels of each trolley 
corresponding to wheel 34 or G would resist any tendency to steer the stack 
from movement in the direction of the longitudinal axis of the stack. To 
overcome this the trailing arm 36 is equipped with a device shown only in 
Figure 3 . It comprises an L-shaped lever 48 pivotably mounted at its centre 
on the second cross member 41. The lever 48 has an upward trip arm 49 and 
a crutch arm 50 pivotably attached to the centre post 45 . To provide for 
stacking a second trolley is pushed into the left hand end of the trolley 
shown in Figure 2 in the direction of the arrow 51 . A cross member on the 
second trolley corresponding to front transverse section 12 strikes the trip 
arm 49 causing the lever 48 to pivot about its centre resulting in crutch arm 
50 raising the centre post 45 against the action of the spring 43. As a 
result the trailing arm 36 raises the wheel 34 clear of the ground. 
Thereafter the stacked trolleys can be manoeuvered without the restraining 
effect of guide wheels corresponding to wheel 34. On the second trolley 
being pulled clear of the one shown the trip arm 49 is released so freeing 
crutch arm 50 and enabling centre post 45 to move downwardly under the 
action of the spring 43. Wheel 34 then contacts the ground to provide 
directional stability during movement of the trolley as described earlier. 
While the embodiment shows a single guide wheel for larger trolleys or 
carrying capacities a single wheel can be replaced by a pair of wheels 
mounted close together on a common axis of rotation. 
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CLAIMS 

1 A trolley having a pair of front and a pair of rear wheels disposed 
symmetrically on a chassis relative to a longitudinal axis thereof for 
ground engaging rotation in a common plane characterised in that the 
chassis incorporates: 

a) a guide wheel located intermediate the front and rear wheels for 
ground engaging rotation in the common plane about a horizontal 
lateral axis which axis is disposed at right angles to the 
longitudinal axis; 

b) a mounting for the guide wheel comprising an arm with an 
inboard end mounted on the trolley and an outboard end bearing 
the wheel; the mounting of the inboard end enabling the guide 
wheel to be displaced angularly about an axis parallel to the 
lateral axis; 

c) a resilient loading means acting between a stop and the mounting 
so as to resiliently bias the guide wheel, by way of the arm, 
downwardly into ground engagement in the common plane; and 

d) a raising means for the guide wheel acting by way of the arm 
such that, on the trolley being closely stacked with a similar 
trolley, the raising means causes the guide wheel to be raised 
out of the common plane. 

2 A trolley as claimed in Claim 1 wherein the arm is a trailing arm 
(relative to the normal direction of travel of the trolley) with the 
inboard end being the leading end of the arm and the outboard end the 
trailing end of the arm. 

3 A trolley as claimed in Claim 1 or Claim 2 incorporating manoeuvering 
means whereby the guide wheel can be raised out of the common plane 
to enable at least a part of the trolley to move laterally without 
restraint by the guide wheel. 

4 A trolley as claimed in Claim 3 wherein the manoeuvering means is at 
least in part embodied by the raising means . 

5 A trolley as claimed in any preceding claim incorporating a load 
carrying platform disposed above the pairs of front and rear wheels by 
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an amount comparable with or greater than the spacing of wheels in 
one or other pair. 

6 A trolley as claimed in Claim 1 , 2 , 3 or 4 incorporating a load carrying 
platform disposed above the pairs of front and rear wheels by an 
amount less than the least spacing of wheels in one or other pair. 

7 A trolley as claimed in any preceding claim wherein the mounting or an 
extension thereof incorporates a detent for locating the stop in a 
datum position so that in the event of the loading on the guide wheel 
exceeding a predetermined amount the detent acts to release the stop 
so that the guide wheel can rise out of ground engagement in the 
common plane. 

8 A trolley as hereinbefore described with reference to and as illustrated 
in the accompanying drawings. 

9 A plurality of trolleys as claimed in any preceding claim when close 
stacked so that the overall length of the stack is substantially less 
than the product of the overall length of an individual trolley and the 
number of trolleys in the plurality and the raising means have caused 
the ground engagement of at least one guide wheel of a trolley in the 
plurality to be raised clear of the ground. 



Published 1 990 at The Paten: Office. Slate House. 66 7 1 High Holborn. London WC 1 R 4TP. Further copies may be obtained from The Patent Office. 
Sales Branch, St Mary Cray. Orpington. Kent BR5 3RD. Printed by Multiplex techniques ltd. St Mary Cray, Kent, Con. 1/87 



